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Introduction
Management Accounting Systems (MAS) refers to the systematic use of management accounting to achieve organizational goals. Management accounting becomes an integral part of the management process as it is concerned with the provision and use of financial and operational information for managers within organizations for decision making, planning and control. Well-designed and appropriate MAS assist managers to be more effective in decision making, thereby helping organizations improve their efficiency and remain competitive in an ever challenging environment. This will consequently improve the organization's performance (Chenhall, 2003; Ismail and Isa, 2011) .
Business environment is becoming more complex due to global competition, deregulation, downsizing and advancement in technology. Within this complex environment risk management has become a core function of a business process (Acharyya and Mutenga, 2013) as firms face a broad spectrum of risks. No business will be profitable if these risks are managed separately, hence, the growing interest in the implementation of enterprise risk management (ERM). Contrary to traditional risk management, in which each type of risk is managed separately, firms that adopt ERM must manage a wide array of risks in an integrated fashion (Hoyt and Liebenberg, 2011; Liebenberg and Hoyt, 2003) . ERM has been considered as a critical component of control system (Mikes, 2009; Subramaniam et al., 2011) . Several studies have shown that ERM implementation leads to improved organizational performance (e.g. Gordon et al., 2009; Hoyt and Liebenberg, 2011) .
Financial institutions (FIs) are also facing a dynamic environment due to deregulation and globalization. They trade an extensive range of financial assets that are both complex and diverse, including traditional assets (deposits and loans) and derivatives. In addition, the calls for greater financial innovation and the promotion of greater shareholder value have resulted in mergers and acquisitions between insurers, banks and asset management companies. This led to the emergence of financial conglomerates that further exacerbates the competitive environment. This environment is becoming even more complex as these FIs face a diverse customer base with a highly integrated business value chain, resulting in exposure to a wide range of risks. To thrive in this dynamic, uncertain and complex environment, FIs must enhance their competitive edge. The ability of management to make informed decisions is linked to the quality of management information available to them (Rezaee, 2005) and accurate information arises from a reliable MAS (Cole, 1988) .
FIs play an important role in the economy as they channel funds from surplus to deficit units. This intermediary role is crucial for the efficient allocation of resources in a modern economy. The health of the financial system is a public policy concern since the financial system is prone to periods of instability, which can generate sizeable negative spillover effects (Llewellyn, 1999) . These spillover effects are further aggravated by the increased interdependence of the FIs due to increased volumes of financial transactions and greater integration of capital markets. Besides having MAS, FIs are also required to have robust risk management systems to maintain the security and soundness of the institutions hence financial services companies were among the first to adopt ERM techniques and appoint Chief Risk Officers (CROs) (Platt, 2004; Beasley et al., 2005) .
Several authors (Collier et al., 2004; Soin, 2005; Williamson, 2004) have proposed that MAS supports risk management activities (RMA). Both management accounting and risk management are expected to complement each other and aid enterprise decision making. MAS plays important roles in risk measurement (including risk aggregation, risk reporting and risk monitoring) and communication. The information provided by MAS reduces uncertainty in management decision making (Winter, 2007) . Thus, with risk management implementation, the design of MAS should incorporate particular information characteristics and the combined effects of these two management practices would lead to enhanced performance.
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Although there is a growing body of literature that examines the effect of MAS and performance (e.g. Agbejule, 2005; Chenhall, 2003; Ismail and Isa, 2011) as well as ERM and organizational performance (e.g. Gordon et al., 2009; Hoyt and Liebenberg, 2011) , the knowledge of how the link between MAS and ERM can enhance the organizational performance remains a gap. Very little is known about the relationship between risk management and management accounting (Soin and Collier, 2013) and the joint effects of several control systems on performance (Widener, 2007) . Hence this study sought to fill these gaps in the related literature by examining MAS information characteristics that match ERM implementation and investigating the joint effects of MAS and ERM on organizational performance. The findings of this study substantiate the importance of ERM in enhancing organizational performance.
The remainder of the paper is structured as follows. The next section reviews the relevant literature followed by research methodology, results and discussion and finally the conclusion.
Literature review
Traditionally, management accounting information has been delineated in financial terms and internally focused. However, the enhanced role of MAS to assist managers in attention directing and problem solving has resulted in the evolution of MAS to incorporate external and non-financial data (Bhimani and Langfield-Smith, 2007) . According to International Federation of Accountants (1998) framework, the evolution of management accounting can be categorized into four identifiable stages. It evolved from stage 1 (prior to 1950s) that focused on cost determination and financial control to stage 4 (1985 to 1995) that focused on value creation through effective use of resources. Post 1995, the emphasis is on value at risk in the strategic processes (National Award for Management Accounting, 2011). Nowadays, firms have moved from a silo-centric risk management (including value at risk) to a more holistic approach to risk management (Soin and Collier, 2013) .
Risk is generally referred to as the possibility of danger, loss, injury or other adverse consequences and major risks faced by FIs including credit, market, interest rate, liquidity and operational risks (Bessis, 2002) . A generic risk management framework includes four major components -risk identification, risk measurement, risk mitigation and risk monitoring and reporting (Bessis, 2002) . FIs are required to have robust risk management systems (Bank Negara Malaysia, 2008; Blunden, 2005) . In addition to compliance purposes, risk management systems are essential for internal use to ensure the safety and soundness of the institutions as well as the whole financial system. Aebi et al. (2012) argue that although most banks still emphasize asset growth and a reduction of operational costs as the main contributors to profitability, risk management plays an important role as the support/control function.
ERM has been proposed as the best practice for risk management (Ballou et al., 2006; Beasley et al., 2006; Pagach and Warr, 2011) . ERM goes beyond compliance and is increasingly seen as a source of competitive advantage as it is broad in scope and does not limit consideration to the specific items a regulator may require (Platt, 2004) . ERM is sometimes referred to as "strategic risk management", "integrated risk management" or "holistic risk management" and moves away from the "silo" approach of managing different risks within an organization separately to a more comprehensive view of risk and risk management (Kleffner et al., 2003; Liebenberg and Hoyt, 2003) .
Organizations can use ERM to manage the various strategic, market, credit, operational and financial risks that they confront (Banham, 2004) . ERM also broadens 130 ARA 22,2 the focus of risk management from a protective stance to a strategic stance (Collier et al., 2004) as it increases top management's ability to oversee the portfolio of risks facing an enterprise (Beasley et al., 2005) . With ERM, firms can better identify, evaluate and manage the portfolio of risks faced. In fact management accountants will play an integral role in expanding and strengthening ERM implementation in an organization (Krell, 2011) .
MAS and ERM in FIs
FIs trade a complex and extensive range of financial assets. They also face a diverse customer base and are exposed to a wide variety of risks. To cope with these complexities they must have an efficient MAS to provide information on managing and monitoring the performance of their traded assets. For example, asset securitization [1] is currently one of the major activities among FIs. Bank management, investors and rating agencies require that the performance of security pools be reported accurately and timely. Parent companies will have difficulty pooling loans from various affiliates with different processing and reporting systems. Thus, efficient reporting is unattainable without an integrated information system. Sophisticated MAS are required to produce performance reports by portfolio and by specific product type. The reports should include assets in securitized pools and total managed assets. The reports should also show credit quality of the products, profitability (aggregated by individual transaction and product type), and comparison between expected and actual performance (such as portfolio yields, monthly principal payments rates, purchase rates). MAS should provide information related to compliance issues and make available necessary information for appropriate disclosure of regulatory reports and other required financial statements. Hence complexity of the business environment in FIs requires that MAS provides broad information related to financial, non-financial, past performance and future performance both internal as well as external to the organization. MAS is considered sophisticated when it provides information that is broad in scope, and is made available in an integrated, aggregated and timely manner (Agbejule, 2005: Bouwens and Abernethy, 2000; Chenhall and Morris, 1986) . Williamson (2004) proposed that management accountants have the expertise to develop techniques for ERM. Management accountants support risk management and control by quantifying objectives, estimating consequences of potential outcomes from risk events, analysing cost and benefits of risk management processes, or comparing actual performance to risks faced by organizations. Consistent with Williamson (2004) , Soin (2005) argued that management accounting supports RMA. She investigated the contribution of management accounting and control information on the practice of risk management in the UK financial services sector. However, she found no clear role for management accountants in risk management as risks were not directly considered in the process of budgeting, cost control and performance measurement. Mikes (2006) , on the other hand, conducted a case study on a financial services organization by considering both risk management and management accounting control as multiple control systems. Consistent with the contingency theory, the study shows that both control systems, namely, firm-wide risk management system and accounting controls, complement each other. The two systems also compete for relevance and attention from top management. In a later study, Mikes (2009) found that a bank that practiced ERM by numbers focused on quantifiable risks while another bank with holistic ERM focused on both quantifiable as well as unquantifiable risks. The holistic ERM approach would require broader scope of information.
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More empirical evidence is required on the linkage between MAS and risk management as understanding on the interrelationships between those two control mechanisms are still limited (Soin and Collier, 2013) . Since FIs are essentially in the business of managing risks, risk management is a crucial part of the business process. Furthermore, the evidence from the recent financial crisis of 2007/2008 "has clearly demonstrated that the business of banks is risk" (Aebi et al., 2012, p. 3215) . Aebi et al. found empirical evidence that shows banks with certain "risk governance" characteristics performed significantly better during the financial crisis. The stock returns and ROE of banks in which the CRO reporting directly to the board of directors, not the Chief Executive Officer (CEO) or other corporate identities, were significantly higher than those in which the CRO reports directly to the CEO. MAS are also vital for performance management and control (Williamson, 2004) hence this study contributes towards exploring the relationship between MAS and ERM implementation in FIs in Malaysia.
Hypotheses development
Consistent with the contingency theory, both ERM and MAS are considered as control systems that complement each other (Mikes, 2006; Woods, 2008) . A key concept in the contingency approach is "fit" (Drazin and Van de Ven, 1985) . A clarification on the notion of "fit" can be made by differentiating the three forms of fit used in previous contingency-based management accounting research, which are selection, interaction and system approaches (Drazin and Van de Ven, 1985) .
The linkage between MAS and ERM in particular was investigated by first examining MAS information characteristics that match ERM implementation using the selection approach. Here, organizations that implement ERM will require MAS information that is broad in scope and provided in a timely, integrated and aggregated manner. An appropriate match between organizational attributes (in this case, ERM implementation and MAS sophistication) would then lead to higher performance. Hence, using the interaction approach of contingency-based research, it is expected that the joint effects of MAS and ERM would enhance organizational performance. The research model is presented in Figure 1 .
MAS and ERM
In the latest development where organization functions are integrated, MAS should play an important role in risk management. It provides information for planning and control (Atkinson et al., 2001; Tuanmat and Smith, 2011) and companies normally rely on their management accounting department to support implementation of formal risk management systems (Winter, 2007) . In fact, risk management and management accounting are integral to strategic planning and performance assessment. Under ERM, performance management of business lines is integrated with risk management and risks are aggregated across different types of risk and across business units to obtain enterprise-wide risk. The use of strategic performance measurement systems as part of MAS, such as Balanced Scorecard (BSC) seems to enhance ERM systems (Beasley et al., 2006; McWhorter et al., 2006) .
According to Collier et al. (2004) , Soin (2005) and Williamson (2004) , management accounting supports risk management because MAS can be seen as part of a wider management information system (Bouwens and Abernethy, 2000; Upchurch, 2002) . Information systems are vital in ERM implementation and they are designed to effectively measure and report risks. Since ERM takes a holistic view of risk, it requires MAS that are broad in scope, timely, integrated and aggregated. Risks deal with future events while broad scope MAS are future oriented. Timely information is required to respond to risk. With integrated information, the impact of certain decisions can be determined. In fact, data integration is a key challenge for ERM (Kopp, 2005) . On the other hand, aggregated information summarizes information that will expedite the decision-making process.
With ERM implementation, the design of MAS should incorporate particular information characteristics. In contingency theory research, it is assumed that the observed empirical association among organizational attributes (in this case, MAS and ERM) represents "best practice" (Ittner and Larcker, 1995) . Following this approach, it is assumed that appropriate fit between ERM and MAS information characteristics is represented by the relationship between the two.
Thus, the following hypotheses are suggested:
H1. There is a positive relationship between ERM practices and MAS.
H1a. There is a positive relationship between ERM practices and the use of broad scope MAS.
H1b. There is a positive relationship between ERM practices and the use of timely MAS.
H1c. There is a positive relationship between ERM practices and the use of integrated MAS.
H1d. There is a positive relationship between ERM practices and the use of aggregated MAS.
3.2 Joint effects of MAS and ERM on performance MAS information will help managers make effective decisions and consequently improve organizational performance (Agbejule, 2005; Chenhall, 2003; Ismail and Isa, 2011) . Risk management systems appear to improve an organization's capacity to process information leading to improved organizational performance (Collier et al., 2007; Soin, 2005) . When ERM is linked to strategic performance measurement (as part of MAS), it will subsequently improve internal business processes by eliminating or reducing risk exposure. Improved business processes would increase customer satisfaction and consequently lead to improved performance (Ballou et al., 2006; Beasley et al., 2006) . Thus, putting these two control systems together will further enhance organizational performance. In this study, both MAS and ERM are considered as subcontrol systems and the joint effects of these two control systems on organizational performance need to be explored as little is known about the effects of several control systems on performance (Chia, 1995; Widener, 2007) .
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According to the contingency-based research, an appropriate "fit" or match between two organizational attributes will improve performance. In this study, the two organizational attributes are ERM implementation and MAS sophistication. ERM implementation alone may contribute to performance, and MAS alone may also contribute to performance, thus the combined effects of these two will further enhance performance. The combined effects of these two attributes on performance could be analysed using an interaction model (Drazin and Van de Ven, 1985; Fisher, 1998) .
The following hypotheses are posited:
H2. The interaction between ERM and MAS is positively associated with organizational performance.
H2a. The interaction between ERM and use of broad scope MAS is positively associated with organizational performance.
H2b. The interaction between ERM and use of timely MAS is positively associated with organizational performance.
H2c. The interaction between ERM and use of integrated MAS is positively associated with organizational performance.
H2d. The interaction between ERM and use of aggregated MAS is positively associated with organizational performance.
Research method
Data were collected using postal questionnaires survey. This study selected the whole population of banking and insurance companies listed on the Malaysian Central bank web site. Questionnaires were sent to Chief Financial Officers (CFO) (or the most senior position in finance department) of 106 FIs (including commercial banks, Islamic banks, merchant/investment banks, discount houses, development FIs and insurance companies). The unit of analysis is organization, thus top-level managers are the most appropriate respondents. The CFOs were selected because they are responsible for both MAS and are directly involved risk management. Collier et al. (2007) assert that head of the finance unit (CFO/finance director) plays a pivotal role in risk management. In this study, each organization was sent a questionnaire with a personalized covering letter and a self-addressed prepaid envelope. Each respondent received a letter explaining the general purpose of the study and promising anonymity. In addition, a support letter from the Ministry of Finance II Office was also included. In consideration of the elevated position of the respondents in the organization, the survey was made to be more personalized. Instead of using the normal mail, the whole survey packet was couriered and telephone calls were made to notify the respondents or the personal assistants of the respondents about the survey. Follow-ups were later made through telephone calls to encourage them to respond to the survey which subsequently contributed to the high response rate.
Profile of respondents and firms
In total, 72 responses were received, representing a response rate of 68 per cent. The authors tested for non-response bias by comparing the means on the variables of interest between early respondents and late respondents using independent-samples 134 ARA 22,2 t-test. No significant differences were found between the groups; providing little evidence of non-response bias in the data. The largest number of respondents was Head of Finance/General Manager Finance/Vice President Finance (37.5 per cent), followed by Finance Manager (23.6 per cent), CFO/Director of Finance (18.1 per cent), Senior Manager Finance/Assistant Vice President Finance (15.3 per cent) and others (5.6 per cent) ( Table I ). In total, 61.1 per cent of the firms were banking institutions while 38.9 per cent were insurance companies. Majority of the firms (55 or 76.4 per cent) involved in this survey had more than 100 employees. This indicates that most of the firms were large in size.
Measurement of variables
There were three main variables of the study, MAS, ERM and organizational performance. Table II shows the operational definition of the variables.
MAS measures the extent to which FIs use MAS information in terms of breadth of scope, levels of aggregation, its integrative nature and timeliness. This measure was adapted from Agbejule (2005) , Bouwens and Abernethy (2000) and Chenhall and Morris (1986) . A recent study on MAS by Ismail and Isa (2011) The extent to which the organization has been successful in attaining its planned target or targets Isa and Keong (2008) and Mia and Clarke (1999) with some modifications to suit the financial services sector. The respondents were asked to indicate the extent to which their organizations have been successful in attaining their planned targets by considering only those performance targets that are relevant to their organization. The advantage of using these broad measures of performance is that it incorporates qualitative and quantitative and financial and non-financial measures (Mia and Clarke, 1999) . Likert scales of 1 to 5 were used in the questionnaire. Pilot testing is done to ensure the validity and reliability of the questionnaire (Sekaran, 2000) . The questionnaire was tested on seven local academicians who were either expert in management accounting and financial systems or expert in research methodology. Simultaneously, it was also tested on two senior finance managers and six managers from selected FIs. A revised questionnaire was prepared accordingly.
A principle component analysis with varimax rotation was performed for the measurement items. The Kaiser-Meyer-Olkin index (KMO) of sampling adequacy was greater than 0.6 and Bartlett's test of sphericity was significant indicating that the items were appropriate to be factor analysed. From the factor analysis, one factor was extracted from each of the MAS dimensions while another two factors were extracted from the ERM items (Table III) . Factor 1 was named "RMA" as most of the items described RMA in the organizations. Factor 2 was named "perceived risk" (PRISK) as it described how risk was viewed in the organization. Two factors were also extracted from the organizational performance variable. These factors were labelled nonfinancial and financial performance respectively. Cronbach's a value was used to test the reliability of the scales (Table III) . Cronbach's a's were all above 0.80 which was considered good (Sekaran, 2000) .
A further preliminary step before conducting multiple regression analysis is to construct a bivariate correlation matrix for all variables. Table IV shows a positive and significant association between RMA and organizational non-financial performance, as well as organizational financial performance. However, PRISK was significantly associated with organizational non-financial performance only. Each MAS dimension was positively associated with non-financial performance but only Integration (INT) and Aggregation (AGG) were strongly associated with financial performance.
Results
This study investigated the characteristics of MAS information that match ERM implementation using the selection form of "fit". It also explored the performance effect of matching between MAS information characteristics and ERM implementation, using the interaction form of "fit" to contingency-based research.
Hypothesis testing: H1
The appropriate "fit" between ERM and MAS information characteristics is represented by the relationship between the two. The relationship between ERM (represented by two factors -PRISK and RMA) and MAS was analysed using the correlation matrix. Results indicate that PRISK and RMA were significantly related to MAS that are broad in scope, timely, integrated and aggregated (Table V) . The positive and significant relationship between PRISK and RMA and each dimension of MAS suggests that an increasing level of ERM implementation is associated with an increasing level of use of MAS that is external, future oriented and non-financial, timely, able to provide linkages and summarized by time period, products or diverse management area. Hence, H1 is fully supported.
Hypothesis testing: H2
Consistent with Aiken and West (1991) , Bisbe and Otley (2004) and Chia (1995) , the interaction effect between MAS and ERM was tested using moderated multiple regression. The factor analysis in Table III shows that two factors were extracted from the ERM item -RMA and PRISK. Table IV shows that only RMA is positively correlated with both financial and non-financial organizational performance. Thus, in this interaction model only the RMA factor was considered. The interaction tests whether the relationship between MAS and organizational performance varies with the extent of RMA implementation. Saunders et al. (2003) stated that severe multicollinearity exists if the correlation coefficients among independent variables are 40.70. Since the correlation between INT and AGG was 0.772, these two variables were combined as one variable and named INTAGG. These hypotheses can be expressed in a moderated regression equation as: has positively affected the organizational non-financial performance. The interaction term between TIME Â RMA was not in the predicted direction and statistically insignificant. As for INTAGG Â RMA, although the interaction term was in the predicted direction, the regression coefficient of the interaction term was not statistically significant. Table VII shows the moderated regression for the joint effect of MAS and RMA on organizational financial performance. The interaction models of TIME Â RMA and INTAGG Â RMA on financial performance were statistically significant. However, the interaction term between INTAGG Â RMA was not in the predicted direction and was statistically insignificant. Hence, there is insufficient evidence to suggest that RMA enhances the relationship between use of integrated and aggregated MAS and organizational financial performance. The interaction term between TIME Â RMA was significant ( po0.05), however, it was not in the predicted direction. In this case, RMA seems to weaken the relationship between use of timely MAS and organizational financial performance. The risk management system in place may not be efficient enough to further enhance financial performance. The interaction model of SCOPE Â RMA on financial performance was statistically insignificant. Thus, the interaction H2 assumes that the interaction between ERM and MAS is positively associated with organizational performance. This hypothesis is minimally supported as only the interaction between scope and RMA on organizational non-financial performance was statistically significant.
Discussion and conclusion
The aim of this study was to investigate the linkages between MAS, risk management systems and organizational performance in FIs. The study surveyed 72 FIs in Malaysia. The first objective was to determine MAS information characteristics that match the ERM implementation. ERM manages a wide array of risks in an integrated and holistic way and the significant findings on the relationship between ERM and MAS show that implementation of ERM requires MAS that are broad in scope, timely, especially at a time of crisis (Mikes, 2006) , integrated (Kopp, 2005) and aggregated (Bouwens and Abernethy, 2000; Choe, 1998) . MAS provides information for risk measurement as well as indicators in performance management so that remedial action can be taken to minimize or eliminate risks within an organization.
Financial information is useful in measuring market, credit and operational risks. MAS also provides operational information that is required in mitigating operational risks. For example, in addition to financial information, the use of non-financial, future oriented and external information is used in determining risk-based pricing. The Central Bank of Malaysia encourages banks to practice this risk-based pricing by giving guidelines on the minimum and maximum price that a bank can impose. Some banks tried to implement risk-based pricing where they make projections on the paying behaviour of customers. For the same amount of loan, lower risk customers pay less compared to higher risk customers. This projection is more accurate if supplemented by broad scope MAS information.
Timeliness is crucial in mitigating risks. When certain events occur, information needs to be urgently disseminated. The findings of the survey are consistent with Mikes (2006) who found that management accounting and risk information need to be supplied to management in a timely manner, especially at a time of crisis. Moreover, large amount of information is required in analysing the risk profile of an organization and information may come from various sources in the organization, thus data integration presents a challenge. Information retrieval is faster with integrated information. The aggregated financial information provided by MAS, such as total revenues by branch or by product or total loss for the period, will show the overall health of the financial institution. Hence, besides information that is broad in scope, MAS information that is timely, integrated and aggregated is essential for risk management.
Another objective was to investigate the combined effect of MAS and ERM on performance using the interaction form of "fit" to contingency-based research. The significant interaction between broad scope MAS and RMA suggests that the higher the RMA, the stronger the relationship between use of broad scope MAS and organizational non-financial performance. A possible explanation for this is that RMA, which are part of ERM, are also broad in scope and have been increasingly seen as a source of competitive advantage (Platt, 2004) . ERM broadens the focus of risk management and increases the top management's ability to oversee the portfolio of 140 ARA 22,2 risks facing an enterprise (Beasley et al., 2005; Collier et al., 2004) . Thus, RMA appear to improve an organization's capacity to process information, hence improving organizational performance (Collier et al., 2007; Soin, 2005) .
Previous studies show that the use of broad scope MAS influences performance (e.g. Chong and Chong, 1997; Ismail and Isa, 2011; Patiar and Mia, 2008) . This study provides evidence that the combined effect of both broad scope MAS and ERM further enhances non-financial performance in particular. The results substantiate the importance of ERM in enhancing non-financial performance. Non-financial performance is a leading indicator that will subsequently be translated into financial performance. The regulating body should promote best practices of MAS and ERM among FIs for competitive advantage as well as compliance with regulations. Since the use of MAS and adoption of ERM are not only confined to FIs, the findings of this study also provide useful guidance for other growing industries in Malaysia such as manufacturing and healthcare.
As with most research, the study was subject to two main limitations. First, this study was subject to usual limitations associated with survey research. Finally, this study covered only MAS as part of sub-control systems in an organization, ERM and organizational performance. Notwithstanding these potential limitations, this study extends prior MAS research by bringing into the study the issue of risk management, thereby contributing to the limited empirical evidence of the link between MAS, ERM and organizational performance. Future studies could investigate the link between a more comprehensive management accounting and control system and ERM. Furthermore, since ERM are generally driven by practitioners or professionals, future research should encourage academic input from researchers.
Note
1. Involves pooling and repackaging of cash-flow producing financial assets into securities that are then sold to investors. The securities are normally termed asset-backed securities (ABS).
